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Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 
Sir: 

INFORMATION DISCLOSURE STATEMENT 

The Examiner is respectfully requested to consider the 
enclosed documents, which are listed on the attached form PTO 
1449. 

The relevance of some of the references cited are shown in 
the International Search Report filed herein on April 11, 2005, 
dated January 20, 2004, which indicates the degree of relevance 
found by the Japanese Patent Office. 



JP 6-93114 A 

This reference shows examples of sulfonated polyetherketones obtained by 
direct sulfonation of their aromatic ring. These sulfonated resins are different from the 
present polymer having sulfoalkyl group in the point having no alkyl side chain. 

These sulfonated resins are obtained conveniently, but stability of the sulfonic 
acid groups are lacking because the precursor resins are sulfonated directly. 

JP 9-245818 A 

This reference shows examples of sulfonated polyetherketones obtained by 
direct sulfonation of their aromatic ring. These sulfonated resins are different from the 
present polymer having sulfoalkyl group in the point having no alkyl side chain. 

These sulfonated resins are obtained conveniently, but stability of the sulfonic 
acid groups are lacking because the precursor resins are sulfonated directly. 



JP 11-116679 A 

This reference shows examples of sulfonated polyetherketones obtained by 
direct sulfonation of their aromatic ring. These sulfonated resins are different from the 
present polymer having sulfoalkyl group in the point having no alkyl side chain. 

These sulfonated resins are obtained conveniently, but stability of the sulfonic 
acid groups are lacking because the precursor resins are sulfonated directly. 

, JP 2002-110174 A 

This reference shows examples of hydrocarbon type polymers in which 
sulfoalkyl groups are introduced. This sulfoalkylation method is different from the 
method according to the present invention of converting a leaving group of alkyl side 
chain having a leaving group into an acylthio group (acylthiolating), and then oxidizing 
the acylthio group. 

Examples of sulfoalkylation with sultone and sulfomethylation with sodium 
sulfate are presented in the Examples of the specification. However, each reaction of 
them proceeds so slowly that enough amount of sulfoalkyl groups are not able to be 
introduced into the polymer matrix. 

Makromol. Chem., Rapid Commun., 1, 1980, 297-302 

This article shows examples of hydrocarbon type polymers in which sulfoalkyl 
groups are introduced. Sulfonation methods such as sulfonating of chloroalkyl groups by 
producing thiocarbamide salts and then oxidizing them are presented. 

These methods are different from the method according to the present 
invention of acylthiolating and oxidazing. In the article, it was scarcely able to prove 
that the expected product was obtained because identifying of the product by any 
processes is not enough and its properties are different from each other. 

Makromol. Chem., 184, 1983, 1585-1596 

This article shows examples of hydrocarbon type polymers in which sulfoalkyl 
groups are introduced. Methods of introducing sulfoalkyl group by Friedel" Crafts 
reaction, sulfonation and reduction are described. 

These methods are different from the method according to the present 
invention of acylthiolating and oxidazing. In the article, it was scarcely abele to prove 
that the expected product was obtained because identifying of the product by any 
processes is not enough and their ion-exchange capacities don't satisfy the desired 
value. 

J. Appl. Polym. Sci., 40, 1990, 709-717 

This article relates to surface-modified hollow fibers, and polysulfone fibers 
having sulfopropyl group modified with propane sultone are described. 

These methods of the article are different from the method according to the 
present invention of acylthiolating and oxidazing- The polysulfone fibers don't have 
enough ion-exchange ability because they were surface-modified and the sulfopropyl 
groups exist on the surface only. 
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